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A statement of the problem. 
New York. 1932. 17 p. 29% cm. N. Y. Univ. Coll. 
engin. Guggenheim school of aeron. Contrib. from labor. 

. Prelim. studies on the flying weather of N. Y. 

4th ed.., rev. 

Woodman, J. Edmund. 
Flying weather of New York. 

m$&nifolded.] 

SOLAR OBSERVATIONS 

By IRVINQ F. HAND, Assistant in Solar Radiation Investigations 

For a description of instruments employed and their 
exposures, the reader is referred to the January, 1932, 
REVIEW, page 2G. 

Table 1 shows that solar radiation intensities averaged 
above normal for January a t  Washington and Madison, 
and slightly below at  Lincoln. 

SOLAR RADIATION MEASUREMENTS DURING 
JANUARY, 1933 

Table 2 shows an excess over the normal in the total 
solar radiation received on a horizontal surface a t  the 
larger cities of Washington, Lincoln, Chicago, New York, 
and Pittsburgh, and a deficiency a t  all other stations. 

Table 3 shows slightly greater values of the turbidity 
factor, 8, than in December. 

Polarization observations made a t  Washington on four 
days give a mean of 58 per cent with a maximum of 64 
per cent on the 30th. These are about normal values 
for the month. No measurements were made at  Madison 
due to  the preseme of ice and snow. 
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mm. 
3.88 
3.00 
3.63 
3.00 
7.28 
4.75 
2.36 
3.63 

_ _ _ _ _  _ _ _ _ _  

TABLE 1.-Solar-radiation intensities during January, 1933-Con. 

[Gram-calories per minute per square centimeter of normal surface] 
Llncoln, Nebr. 

eal. cal. eal. cal. cal. cal. eal. cal. cal. mm. 
0.83 0.88 1.10 1.39 _________.__ 1.24 __._________ 2.26 
.84 .89 1.09 1.28 ______________._. ~ __._________ 3.81 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1.28 ____.___.____._._ ~ _.__._._____ 3.81 
.92 1.02 1.19 1.40 _______________._______ ~ ._____ 1.78 

______._._________ 1.05 _____._____.________-..---.--- 5.66 
____._.___________ 1.24 _ _ _ _ _ _  1.29 ____..________.___ 3.15 

.91 1.08 1.18 1.32 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2.16 

.75 .89 1.03 1.22 _________________.______._.-_- 4.57 

+.I1 f.12 +. lo  +.04 ____._ +.06 +.20 _________.._._..._ 
.a5 .97 I. 12 1.21 ____._ (1.29) (1.24) ____._ ...___ ~ _ _ _ _ _  

TABLE 1 .-Solar-radiation intensities during January, 1933 
[Gramealories per minute per square centimeter of normal surface] 

Washington. D. C. 

Gun's zenith distanm 

:a. m.1 78.7O 1 75.7O 170.7' I 60.0° I 0.0' 180.0° I70.7O I 75.7' 178.7' I Noon 

I  madison ison on Lincoln Chicago ?tz Fresno :,Fi 
_ppp__-p-ppp 

Ca1. ~ a l .  ~ a l .  CUI. c a l .  c a l .  c a l .  ' c a t .  
214 145 215 144 156 101 134 7. 0 
16.5 I37 192 147 127 168 119 7. 7 
182 128 162 116 155 124 132 7.5 

67 16.6 180 115 235 70 141 197 

Sun's zenith distance 

1 8 .  mi i8.7' I 75.7' I 70.7O I 60.0' I 0.0' I 60.0' I 70.7' I 75.7' I 78.7' I Noon 

Tsk La Jolla Miami 02E& 
c a l .  C O ~ .  tal. c o l .  

163 242 103 251 172 
170 246 65 251 144 
144 162 185 2x33 208 

158 161 204 188 332 

Alr mass 

A . M .  I I P . M .  

75th 
mer. 1 
time solar 

Date and solar 
hourangle 

solar 
alti- 

tude. 
A. 

1933 
Jan. 10 

0:47a _ _ _ _ _ _ _ _ _ _ _  
0:41 a _ _ _ _ _ _ _ _ _ _  ~ 

Jan. 16 
0:24a ________.__ 
0:21a _____-__- - -  
1:11 p ________.. 
1:16p _________. 

28-12 2. 11 
28-24 2.10 

29-54 2.01 
29-58 2.00 
27-55 2.14 
27-31 2.16 

Date Air mass Local 
mean 

A . M .  I I P . M .  time e. I 5.0 I 4.0 I 3.0 I 2.0 I '1.0 1 2.0 I 3.0 I 4.0 I 5.0 I e. 

Jan. 0 _ _ _ _ _ _ _ _ _  I e. I 5.0 4.0 I 3.0 I 2.0 I *1.0 I 2.0 I 3.0 I 4.0 I 5.0 I e. 

mm. cal. eal. 
Jan. 3-.. -...... 
Jan. 5 _______._. 
Jan. 7 __._._..__ 2.87 .93 .98 
Jan .9  __._.__._. 2.87 .94 1.08 
Jan. 19 ._._._... 3.15 .99 1.12 
Jan. 22. .-...... 5.16 .99 1.12 
Jan. 23 __.___._. 3.30 ____._ .89 
Jan. 25 __.___.__ 2.8i  ____._ .92 
Jan.27 ______._. 2.36 1.01 1.13 

Means _._____ _ _ _ _ _ _  .95 1.03 
Departures ... _____. +. 01 -. 02 

3.15 .____. __._._ . 
3.30 ..__.. ---... . 

I 

Jan. 24 _ _ _ _ _ _ _ _  
Jan. 30 _ _ _ _ _ _ _ _  
Jan. 31 _ _ _ _ _ _ _ _  

Means-. - _ _ _  
Departures.. _ _ _ _ _  _ _ _ _ _ _  ._____ 4.17 

1.15 .95 .89 3.88 
1.21 1.06 .93 3.30 _ _ _ _ _ _  _ _ _ _ _ _  2.62 
1.14 (1.00) (.SI) _ _ _ _ _ _  

-.03 -.04 -.02 _ _ _ _ _ _  
Extrapolated. 

TABLE 2.-Average daily totals of solar radiation (direct + d i g w e )  received on a horizontal surface 

I Qram calories per square centimeter 

Week beginning- 

1933 
Jan. 1 
Jan.8 
Jan.15 
Jan. 2l_______________ _ _ _  _ _  _ _ _ _  _____._. 

TABLE 3.- Solar radiation measurements, and determinations of 
atmospheric factor, 8, Washington, D .  C. ,  January, 193-Con.  

[Values in italics have been Interpolated] 

TABLE 3.-solar radiation measurements, and determinations of 
atmospheric factor, 8, Washington, D.  C., January, 1933 

[Values in italics have been interpolated] 
- 

6 

- 
Umos 
?he& 
dust 
part1- 
les pe 
cubic 
centi- 
me& 

- 

Air 
m w  
m. 

- 

4.59 
4.34 
3.45 
3.30 
3.24 
3.12 
264 
2 61 
2.14 
2 12 
238 
238 
2. BB 
2.80 

4.m 
3.86 

288 
am 

- 

Blue 

E, 

- 

6 

itmm 
3hertc 
dust 
parti- 

cubic 
canti- 
meter 

les p" 

I I  
60lar 
alti- 
tude, 

A. 

Air 

m. 
m w ,  

YOtW. 6ky- 
ight polari- 
zation, P., 
clouds. etc. 

Date and s o h  
hour angle I, I. I. B I. 

- 
ir. cad 
1. na 
1.254 

1.m 
1. aM) 
1.127 
L 137 

1.037 
1.042 
1.180 

1.2e4 
1. 289 
1.386 
1.403 

1. ob2 
1.048 

1. im 

I. 

- 
'r. cal 
D. 728 
.788 

.774 

.777 

.744 

.747 

.860 

.el% 

.711 

.714 

.760 

.763 

.774 

.778 

,688 
.€a1 

I. 

_- 
vr. cal 

.ww 

.OM . 987 

.911 

.81b 

.804 

.808 .us 

.876 

.914 

.921 

.887 

.970 

.a1 

.a68 

0.801 

I-I- 
pr. cal 
0.898 
.931 

1.091 
1.081 
1.M9 
1.089 
1.281 
1.298 
1.350 
1.367 
1.343 
1.320 
1.254 
1.288 

.a63 

.888 
1. OBB 
1.114 

ir. cal 
0.717 
.7m 

.u1 

.877 

.#1 

.837 

.948 

.#61 

.882 

.a86 

:% 

: % 

.7w 

.705 

.82L 

.8M 

'r. ea1 
7.882 
.627 
.681 
.708 
.711 
.716 
.769 
.785 
.771 
.775 
.723 
.728 
.711 
.728 

. tiaa 

.686 

.BO1 

.694 

I. 070 
.c65 

.080 

.080 

.130 

.130 

.056 

.055 

.Mo 

.o(o 

.M5 

.046 

.030 

.025 

.ow . 100 

I. Cm .om 
.066 
.075 
.080 
.080 
.MI 
.040 
.035 
.035 
.m .m 
.030 
.030 

.080 

.076 

.m .om 

499 

401 

758 

1167 p-m. 6. 

oirri. 



20 MONTHLY WEATHER REVIEW JANUARY, 1933 

Date and solar 
hour angle 

TABLE 3.--Solar radiation inPasurenienls, atid deterniinationx of 
atniospheric factor, 6,  Ilhsli ingfon, D. C., Jatiicary, 193S-Con. 

[Val~iec in italics hare  been interpolated] 

Solar 
alti- 
tude, 

h .  

POSITIONS AND AREAS OF SUN SPOTSContinued 

A4ir 
mass, 

711. 

[Communicated by Capt. J. F. Hellweg, Superintendent United States Naval Obserra- 
tory. Data furnished by Naval Obserratory, in cooperation with Harvard, Perkins. 
and Mount Wilson Observatories. The differences of longitude are measured from 
central meridian. positive west. The north latitudes are plus. Areas.are corrected 
for foreshortening and are expressed In millionths of sunk  risible hemisphere. The 
total area, including spnts and groups, is given for each day In the last column] 

I,,, 

t49.0 

t34.0 +5.0 
t46.O 
t59.O 
t30.O 
4-51.0 
t62.0 
t75 .0  
t33.0 
t66.O 
t 7 6 . O  
t46.O 

329.6 +ll.O 139 _ _ _ _ _ _ _  253 

271.7 3lM.z +15.0 +5.0 __.___ ---~-. 45 50 ..-... .._... 
3 1 2 ,  +ll.O 80 ...-... .__._. 
325.7 +11.0 70 ._._._. 235 
275.1 f3.0 -..... 53 _.____ 
306.1 +15.0 -..... i4  _ _ _ _ _ _  
317.1 +10.0 85 ._._._. ._..__ 
330.1 +11.0 171 __..._. 333 
2i4.2 +3.0 _____. 37 _ _ _ _ _ _  
307.2 +14.0 -..... 62 ._____ 
317.2 +10.0 108 .-..... 207 
275.5 f2 .0  ___._. 15 19 

No sp0t.s. .. . ... 
No spots. ,~ .  - ~ .  
No spots. ____.. 
No spots. --. ~ _ _  
No spots. __.~._ 
No spots. _..___ 

-58.0 13.4 +G.O -..... 
-44.0 14.0 +5.0 -..... 
-79.0 326.0 f l 2 . 0  123 

-26.0 19.0 + K O  -..... 
-88.0 303,s f l 6 . O  24i 
-64.0 327.8 f12 .0  ...... 
-15.0 16.8 +6.0 ~ ___.. 

-33.0 E O  +4.0 -..... 

......- .._.._ 

. . .-.-. ...... 

.______ .._... 

._____. -.-... 

.._~___ ...... 
___.___ ____.. 

31 31 
154 154. 

....... --.... 

77 250 
____... .____. 

108 .--... 
216 571 

50 .-.... 

Jan. 13 (Perkins Ohserratory) .... 15 0 

Jan. 30 
3:28 a ......_._._ 
3:17 a _._._._._.. 
2:30 a .__.....___ 
2:W a ___.___._. ~ 

1:41 n .._._.____ ~ 

1:33 a _._________ 

15-2S 
1G31 
23-31 
24-15 
2S56 
ZS-21 

Jan. 31 
3:36a ._._...... ~ 

3:31 a ._.._....._ 
3:09 a .........._ 
3:02 a _._.....___ 
3:42 a .._._.__.._ 
2:34 a _____. ...- 
203 a .______..._ 
1:5S a .__._ __.._ ~ 

122 a ________._ ~ 

1:18 a-. .____._._ 

1 4 - Z  
IS14 
lS-39 
W30 
22-15 
23-16 
26-54 
27-24 
30-35 
30-53 

Jan. 31 (Naval Observatory! L... 

hlean daily area for Janu- 
ary ....-...-............-..-.-...-.-. 

11 5 

Date  
Eastern 

standard 
civil timf 

ospot i .  
OSPOtS. 
328.1 + l l . O  
313.3 +11.0 
328.3 +Il.O 
313.5 +10.0 
328.6 +lO.O 
314.3 +5.0 
328.3 + l O . O  
314.5 +9.0 
328.9 +11.0 
315.6 +10.0 
329.6 4-11.0 
315.0 +9.0 
329.0 f l l . 0  
315.6 f10.O 
329.8 + l l . O  
312.6 +11.0 
324.6 + l l . O  

- 
- 
- 
. 

. 

_._._ 
185 

170 

154 
53 

154 
I10 
126 
123 
154 
109 
166 

139 
70 
70 

_..._ 

_..__ 

_._._ 

_____._____. ...-.. 
._.._.___.... 
.__..._ 186 

185 __-.-. 
....... 355 

154 ..__._ 
._._.__ 308 

_ _ _ _ _ _ _  247 

.__..__ 236 

.__._.. 27i 

.__.... 275 
154 ._.... 

._..___ 293 

..._....._.__ 

._._._., 140 

..___________ 

_____.___.... 

___._._._..-- 

..___._-_-..- 

1 t mos-/ 
iherir 

I Eastern 
s tandyd 
civil time 

Heliographic I Area lTota1 I, B 

Date centi- 
meter I 

rr.cnl . 853 . S5R . Xi0 
.946 
,946 . !>45 
,945 
.Y16 
.918 . N 7  
.97O 

.964 . Y67 

.94s . 061 

. By2 
1.015 

.71i 

.720 
,802 
. s M  . M6 . 8L7 
,865  
.8$8 . s97 
.900 

'7. ea1 
,693 
.699 
,709 
,711 
.TI4  
,747 
,748 
,746 
. i47 . io:, . 70s 

. 702 

.704 
,788 
,789 
. a 4  
,817 

.6oB 
,609 
,655 
,658  . 6.9s 
.69i 

.7J- 

. 2 3  

.726 

.71; 

Jan. 2.1 

2:w R ........... ?Fro4 
0:52 a ...._._._.. 3it3S 
0:u a ._.._...... 3it.5!1 
0:M a _.._....... 31-t.1 
0:O noon ....... 31-51 
1:08 p .___.....- 23-45 
1:12 p---  .~ _..__ 29-30 
2:OS p- .  _....._ 24-39 
2:12 p- . -  ...-.. 24-13 

. 070 . 070 . os0 . O i O  
,065 
.075 
.07(1 
.O65 .om . OS5 . os:, 

,065 
,040 
.045 
,045 . 060 . OS5 

. 070 . os0 
,080 
. OS5 
,115 
.OS0 . OS5 . OH5 
. OS0 
.075 

P=55.8. 

Jan. 14 (Mount Wilson) _________. 1 12 0 

Jan. 15 (Naval Observatory) ..... IS 16 

3. i0 
49 
I so 

1.067 
1.150 Jan. 

Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
.Tan. 
Jan. 
Jan. 
Jan.  

16 (Kava1 Observstory). ___. 
I k  (Harmrtl Observatory) ... .. 
19 (Perkins Observntory) ... 
20 (Saval  Observatory) ..... 
3'2 (SnraI Obscrwtory). . -. . 

10 43 

13 15 
11 5 
16 25 
10 20 
10 44 
10 47 
11 lo 
10 56 

. . . . . . . 

23 (Naral  Observatory) .....I 
24 (Naval Observatory) ..... 
28 (Naval Observatory) ...-. 
29 (Naval Observatory) ...-. 
30 (Naval Ohsermtory). . . . . 

3. Y i  
3. ii 
3. 11 
2. 98 
2. ti3 
2. 51 
2. 21 
2. l i  
1.!:6 
1.54 
-. . 

,909 
.PO6 

1. Ole 
1. n?Y 
1. 0.32 
1.126 
1. lil 
1 . l i 4  
1. 221 
1.213 

3n9 

POSITIONS AND AREAS OF SUN SPOTS PROVISIONAL SUN-SPOT RELATIVE NUMBERS FOR 
JANUARY, 1933 

(Dependent alone on ohservations at  Zurich and its station at Arosa) 

[Data furnished through the courtesy of Prof. I\'. Brunner, Unlversity of Zurich, 
Switzerland] 

__ 

1 

~.~ ~~~ ~~ 

total area, inclu6ing spots an;l groups, is given for each day in  the last column] 

Heliographic I Area i T o t a l  
- 
Diff. 
long. 

h. m 
12 29 
11 40 
13 23 
11 3 

14 6 

12 15 

la 60 

13 1 

13 50 

11 55 

15 40 

-70.0 
-74.0 
-59.0 
-59.0 
-44.0 
-46.0 
-22.0 
-32.0 
-18.0 
-1s. 0 
-4.0 
-5.0 
+9.0 
+8.0 

t23 .0  
t2o.o 
t32.0 

1933 
1 (Naval Observatory) ...... 
2 (Naral  Observatory) ....-. 
3 (Naval Obserratory) ...--. 
4 (Naval Obserratory) - -. _ _ _  

Jan. 
J w .  
Jan. 
Jan. 

Jan. 5 (Naval Observatory) ....._ 

Jan. 6 (Naval Observatory) - - - - - -  
Jan. 7 (Mount Wilson) _.._._.__.. 

Jan. 8 (Naval Observatory) - - - - - -  
Jan. 9 (Mount Wilson) __._._____. 

Jan. 10 (Naval Observatory)---.- 

Jan. 11 (Perkins Observatory) .... 

n=Passap  of an average-sized group throuph thP central meridian. 
b =  Pnssaae of a large group or spot through the central meridian. 
(.=New formtitionof 3centerofactivity: E, on theeas'Wrn pnrt of thesun'sdisk; W ,  on 

the Testern part: M, in the rentral ennc. 
d=Eutrance of a large or average-sized center of activity on the east limb. 

AEROLOGICAL OBSERVATIONS 
[Aerological Division, W. R. Gregg, in charge] 

By L. T. 8-4MUELS 

Free-ah t eniperatiires during Janu?ry averaged de- 
cidedly above normal except a t  San Diego, where sniall 
negative departures occurred. (See Table 1 .) The largest 
positive depnrtures occurred in the lower levels at  Omaha 
and Washington. Relative humidities averaged close to  
nomial a t  most stations, with the greatest deviations oc- 
curring at  Omaha where the departures were negative. 

In harmony with the laTge positive teiiiperature 
departures, the monthly free-air resultant wind directions 

contained either greater southerly or smaller northerly 
components than normal a t the corresponding stations. 
In  most cases the resultant velocities were above normal. 
At 3,000 meters elevation and above, however, but little 
deviation from the normal directions occurred. 

Airplane observations were made daily throughout the 
month a t  the Weather Bureau stations, with t,he esception 
of the 21st a t  Chicago when, dense fog continued all day. 


